AUG. 4. 2006 4:41 PM . CBL&H 202 293 6229 
esp@cenet document view 



SO. 4945 71 P. 36' 



Process for preparing functioned (meth)acry.ic macromonomers and 
macromonomers so prepared* 



Publication number: JP4501883T 
Publication oate: 1 992-04-02 

inventor. 
Applicant; 
Classification: 
-International: 



C08F8/12; C08F8/U; C08F20/12; C08F290/04; 
608F8/00; C08F2D/00; C08F290/00; (IPC1-7). 
C08F8/00; C08F20/06 
. eu r. pe »n ; C08F8/12; C08F8/14; C08F20/12; C08F290/04C 

Applictlon o-mbar: JP19900512611 19900907 
Priority number); FR19890011756 19890908 



A«so published as: 

EP0419314 (A1 
W091 03502 {A 
FR2651779 (A1 
DD297653 (A5) 
EP0419314 (B1 



Report a data error he 



Abstract not available for JP4501883T 

Abstract of corresponding document. EP0419314 F-PA-F, wherein PA 

For the preparation of said macromonomers ™fi^£*gSStt * 0<->. OH or by a vinyl 
a (meth)acrylic PoNrnw.^u^^Sd bv S<-> or OH when PA fe a methacrylic sequence and n 
radical providing that F is a group ^'^^r A out by means of an initiator system 
equals 1, the anionic polymensahon of a mo ™ w **^:^™ nce pa<-> or <->PA<-> and compnsed of 
doable of leading to the formation of a leav|n 9P o| y^^^at least one ligand; then the obtained 

least one OH or vinyl termination. 

Data supplied from the esp^enef database - Worldwide 



Best Available Copy 



PAGE 36/50* RCVD AT 8/4/20064:12:59 PM [Eastern Daylight Time]* SVR:U^>TO€FXRF-3/16 * DNIS:2738300* CSID:202 293 6229* DURATION (mm-ss^lW 



AUG. 4.2006 4:41PM C5_&H 2C2 293 6229 m 4945 P. 37 



® B * SI 4$ «* * U p ? 

WCL . i*—?* SUSS «n«*> 



^^^^^ I B. 

***** •«^M.B€^^*CFII)«W1-^ moo .^^^ ... * 

7 ,^B. 98091 ./«»-»'»'^ w 

x a ca.jp.us 



« 51, « (! ffl 

i. tie- a* 

etc**, 7 * -J *»* v * t » < 

. ,1,.! R«J «SB«*>-. f « 0- . IW»B-*«** 

- rr * B «*w. ********* 



-owatfe. 
4 ****** M 



PAGE 37/50 ■ RCVD AT 8/4/2006 4:12:59 PM (Eastern Daylight Time] ■ SVR:USPTO£FXRF-3/16 • DNIS:2738300 * CSID:202 293 6229 1 DURATION (mm-ss):14-16 



AUG. 4. 2006 4:42PM C3l&H 202 293 6229 



W. 4945 P. 33 



R l " | 1 1 

P^i-OM X« MO-C-PA-C-OM 

ii*«eK****-fc* ,1 «<»- ,! *»' XW ** -lr -* 



1 1 



a , , a * y •» - * » s c * * * * fcf % c 4 * » « * + * « 

■? 9 P * J V — « Hfife. 

9 . -bs c =cr, itwr? 

s' 1»«wi,-fxi» i-r»-r 

L , r it r . «xt* ^ hs;a 

,«. ******** mm-jiMH 



II I * 

SI**-?**. 

• »tt*.A*Cft***-C**- CMUi. '."»■»*•«• I,,M ' 
i, t.ti.M I ..I. ilUBTK-*' 

— 2 — 



PAGE 38/50 * RCVD AT 81412006 4:12:59 PKI (Eastern Daylight Time] * SVR:USPTO-EFXRF-3/16* DNI8:2738300 * CSID:202 293 6229 * DURATION (mm-ss):14-16 



AUG. 4. 2006 4:42PM C3L&H 202 293 6229 



\0. 4945 P. 39 



«H¥4-501883 (3) 
rtll( , M t)«»«v«. ******* W * 

»-«**■»-'** 
, > , t k « ? „m « t* « * *«* * A * * * (t u 



E ****. entrant.*, "J 

„ A > -r F-f»-' 



«-*^*»- 

tt _: 3 ***IKtt**«*«** , *'' D *» """ **** 

*tt»*< it -^=* ft***"*™**** 
» fli -I*lC«.*T-IIX^W-**'*- 0 " ***** 



. 1 



— 3 • 



PAGE 39150 1 RCVD AT 8/412006 4:12:59 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-3/16 * DNIS:2738300 * CSID:202 293 6229 ■ DURATION 0nm*$): 14-16 



AUG. 4.2006 4:42PM 



CBl&H 202 293 6229 



MO. 4945 P. 40 



,. 7 ,», I.TU. 



3tfi^4-50l883 <A) 
. * = * ^ - »** * « * 7 9 ,J * '* ~ "° 

n „. h< . K KI» 0< 1*7 9 ^''* Br 

r ? « K*'*tf h — / 

(11, -« 



tC, H s ) j CMM' 

,*#U*»«f«i.. 7^^r 

limn. 'I""*"*** 
, ♦*> , a * i. " -* >* **■ *" * * 

7 ^*;tv~* ./*«*- i. i. ..«-*■►♦»« *** 



«. * <fe *- ** 



O - C - H 

II 

o 



(I) 



0 - C - , - CH p X Jm 

0 

o 



— 4 — 



PAGE 40/50 * RCVD AT 8/4/2006 4:12:59 PM [Eastern Daylight Time] * SVR:USPTO£FXRF-3/16 1 DNIS:2738300 * CSID:202 293 6229 * DURATION (mm-ss):14-16 



AUG. 4. 2006 4:43FM C3L4H 2C2 293 6229 



\0. 4945 P. 41 



f-»O t -CI,- <«■> 

to) ri2-«*;-r»« 



b en , ) 



! 1 i 



(IV) 



^^¥4-501383(6) 



I 

CU,-C 



ii-ci -t hgd a 
L 3 



n - n or ck,. 



R . - C . 
1 N H 



******* T« 




I 



I 



— 5 — 



PAGE 41/50 4 RCVD AT 8/4/2006 4:12:59 PM [Eastern Daylight Time] * SVR:USPTOff XRF-3/16 * DNIS:2738300 * CSID:202 293 6229 * DURATION (mm-ss): 14-16 



AUG. 4.2006 4:43PM 



CBL&H 202 293 6229 



NO. 4945 P. 42 




♦ jBWfcJt*-*-? o^^^-ii. «ec^7i^i>>^ im-cow 

IB* 2^7 I* ft IS'*- JU««HB"tf * 7^oe^-c4tL/<? 



*fifc¥4-5018B3 (6) 

air-* ci^Tii. 
' ? D"t / dot's. 



? 7* U ./ T — Bt cf T 9 ') &9t*J -r-frfciBtf**** 

ft (, CD H 11*1 

Hi - left- T^/VT ? 'J U- h 
MM* -^^^7rJi"h 

iiJUlkii. = + ? 9 *l >-r > V <* 

tit. 



* I j 




¥ CH| If 

1 ft ' L 



— 6 — 



PAGE 42/50 4 RCVD AT 8/4/2006 4:12:59 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/16 * DNIS:2?38300 * CSID:202 293 6229 * DURATION (mm-ss):14-16 



AUG. 4. 2006 4:43FM C3.&H 202 293 6229 



XO. 4945 P. 43 



¥4-501883 (7) 



97$ ') U- hOf^i. -Ut©TKf ^MJfeLfco 
tx/M »l.llt*Ufcp 



in-Wll 

111 >ru> u uttn 

MCI 



* 5 "v-B 



PlU-C-0 LI 
I 




C-MI, 1 
TH7»10D» I 

a - Ul$I ~ J. fx i 0"** A* 
|liA-S| 



lie >BuLI 




tftf^ttf* >*»W&ff O* 1 -*^ 

i tl .i%u= i.ixir , ** > 
tllA-<. ' I 



«c -6uLl 



Jh 3 



, k-BbLi = 2. 



— 7* 



PAGE 43/50 * RCVD AT 8/4/2006 4:12:59 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/16 * DNIS:2738300 * CSiD:202 293 6229 * DURATION (mm-ss):14-16 



AUG. 4. 2006 4:43PM 



C 5 l&H 202 293 6229 



XO. 4945 P. 44 



ft&¥4-501833 (8) 



pi-ei 



» ti">taA*J a '(iicl) « 



to, to T 



IB; - t S Oct 1 

l. r c i — 4 * |g" ! t^ 

x*U>*fo*.s -1I"CJC#-d fc**&JSfc) 



But! ^ P OPHU Br.C« 2 ^0^* c,l " cM Z ' \ 

tM iL^> Ptwnr«ucu > ptM|cK^(^aH* t j 







p - tr- 


. /I* << > 






XT 


T5Tn ,f 


a St 




F' G¥ 


S 

10 


E ■ L t 

DPHU 


-M 

HO 


I. HO 


-J* 


n 


MIX 
9556 










^ n g ! 


} > X"" 

f * * «J 1 




n 




HI 

-10 


I. 00 0 
1 %, OfiO 


-IS 

-2S 


11 


1 0196 



PAGE 44/50* RCVD AT 8/412006 4:12:59 PM [Eastern Daylight Time]' SVR:USPTO-EFXRF-3/16 ' DNIS:2738300 * CSID:202 293 6229* DURATION (mm-ss):14-16 



AUG. 4. 2006 4:44FM 



202 293 6229 



W. 4945 P. 45 



R M » • « 




t». A, U4E37D (I JL tXTO «* *U) 





0 * * H * 



M S0003IJ 




PAGE 45150 s RCVD AT 8/4/2006 4:12:59 PM [Eastern Daylight Time] ' SVR:USPTO-EF XRF-3/16 * DNIS:2738300 « CSID:202 293 6229 « DURATION (mm-ss):14-16 



AUG. 4. 2006 4:44PM CBl&H 202 293 6229 \0. 4945 P. 46 



^31^4-501883 (10) 

t(5 1 ^co^g* ~ ~ : ' 

@^ * * — * * -f ^ 7 5i/Xl5L €7000- X 7y-i • K«7 • 9 - 7^ 

!✓ ■ > r?— 31 

@>% m ^ 7 T 4 , ci^jl ffl* 4121 * Ji>V h • Ks- • =z> h'a, 144 

HQ ^ yt^y, >M; EEL 4342* JK fair* 6 

^ ^ 7»^^-f, 7-f 'J7y- -*Jt^— GS3, 4121 - 7 — tTA> • - Ji/ Kn, stfy - K>> - 

85 



—10- 



PAGE 46/50 * RCVD AT 8/412O06 4:12:59 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/16 * DNIS:2738300 ' CSID:202 293 6229 * DURATION (mm-ss):14-16 



AUG. 4.2006 4:44PM CS^&H 202 293 6229 XO. 4945 P. 47 



I11PM1IU 



JEuropfilsches Patenternt 
European Patent Office Num5ro d9 p^on: 0 41 9 31 4 B1 

Office e«jrope«n das brevets 

@ FASCICULE DE BREVET EOHOPEEN 

© a^depuo^ondefasc^-edub^ 17.0,95 © intC.COSF 20/12, C08F 8/12, 

© Numero de depot: 90402A69.3 
© Date de dep6t 07.09.90 



<£) ProcSde de fabrication de macromonorneres (n^acryllques fonctionnalis** at 
macro monomeres obtanus. 



GQ 



© Prionte: FR 8911756 

© Date de publication de la demands: 
27.03.91 Bulletin 91/13 

© Mention de la delivrance du brevet 
17.05,95 Bulletin 95/20 

(g) Etats contrectants daslgnes: 

AT BE CH DE DK ES FR GB ©R IT LI LU NL SE 

@ Documents cites; 
US-A- 4 246 370 

POLYMER BULLETIN, vol. 12, jullloi 1984, pa- 
ges 79-86, Springer Yerlag, Heidelberg, DE; 
p. LUTZ et al- "Anionic polymerization. Syn- 
thesis and characterization of potyalkylme- 
thacrylato macrotnonornorQ 11 

0 Tltulaire: ELF ATOCHEM S,A- 
4 & 8> Coura Michelet 
La Defense 10 
F-92800 Puteaux (FR) 

@ inventeur: Rempp, Paul 
48, rue de RibeauviMe 



D- 
LU 



F-67100 Strasbourg <FR) 

Inventeur: Gnanou, Yves 

31, avenue de la ForSl Noire 

F*6700Q Strasbourg (FR) 

Inventeur: Fayt, Roger 

Route du Condroz 144 

B-4121 Neupre (BE) 

Inventeur: Jacobs, Christian 

Chaussee 6 

B-4342 Hognoul (BE) 

Inventeun Teyssie, Philippe 

Bols de Rognac 85 

B-4121 Neuvlll© «n Condroz (BE) 

Inventeur: Varshney. Sunil JC 

Avenue de PevlUe 114 

B-4030 Gnvegn^e (BE) 

<£) Mahdataire:ChailloLGenevieVO 
Cabinet CHAILJ-OT, 
BP. rto. 74 

F-92703 Coiombas CSdex (FR) 



S^lt rfappSto. frt 89(1) Convaut.cn -f .a brevet surg^en). 



n^nkXerC0<njK> Bursas Screes 

13. IQ/ 3. 09/3-3.31 



PAGE 47150 • RCVD AT 8/412006 4:12:59 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/16* DNIS:2738300 * CSID:202 293 6229 * DURATION (mm-ss):14-16 



AUG. 4.2006 4:44FM CB.&H 202 293 6229 \0. 4945 P- 43 

EP 0 419 314 B1 

dans .aqua.* B. represents on groupe de prunes, aro^ue. su^ oo no,, 

ce qui conduit a un macromonofnere de formule : 

5 ill 

PA-C-OM 0« MO-C-PA-C-OM 

• i H 

H H H 

terminate, en terminaisons OF. 

« _ 4 x a ^rarterise' Dar le fait que Pon utilise, comme agent de 

7 Procede scion Tune des revendicatlons 1 * B. c ™ n ^^' 19 o0 P est un groupment t 

, x e caracteY.se par le fait qu'il conduit ft un macrombnomere 
8. Precede selon I'une des revendications 1 a e. caracwru* p<u 

de formule : 



10 



75 



20 



PA-F 



25 



30 



polydispersite compris entre 1 .05 et 1 ,5 environ. 

_ A A h - rarart 4rise oar te fait qu'il conduit a un macromonomere 
9. Procede selon Tune des revendi cations 1 a 7, caracterlse par » ian q 

de formule ; 
35 (PA) n -F ou F-PA-F. 

°° J pa .presents one sequence polymer* issue d'u* monomfcre A choisi pan,! .as monomeres 
methacryliques et les monomferes acryliques ; 

- n est on nombre eMjW 2 ou3 ; 

- F est un groupement terrnine par u , un uu h 

masse molecuraire moyenne en numu 
polydispersite compels entre environ 1.05 et 2. 

Claims . o«^o . at BE CH DE OK, FR, OB» GR> IT, U, LU, NL, SE 

Cairns for the following Contracting States : AT, BE, CH, DE, uft, n> 

50 1. Process for the manufacture of functionate^ 

(PA) n -F or F-PA-F 



40 



45 



S5 



*TpA denotes a po.ymeric blocK or, g ina«n 9 *om a monomer A chosen from metnacry-.c monomer. 



and acrylic monomers, 
n is an integer whose value is 1, 2 or 3. 



14 
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------ F Is a group ending in CT, in OH or in a vinyl radical* with the: condition that F is a group ending 

in O - or in OH when PA is a msthacrylic block and n is equal to 1. 
characterized in that 

<a) in a first stage the anionic polymerisation of a monomer A is conducted with the aid of an 
5 initiating system capable of leading to the formation of a. living polymeric block PA~ or ~PA~ and 

consisting of at least one rnonofunctional initiator if the aim is to obtain a block pa- or at least one 
difunctionaJ initiator Jf the aim is to obtain a block "PA* - , and at least one ligaod, and 
(b) in a second stage the living chain unit thus obtained is reacted with a functionalizing agent to 
obtain a macromonomer exhibiting one or two vinyl or -0~ ends. 

10 

2. Process according to Claim 1, characterized in that in me case where the macromonomer obtained in 
stage (b) exhibits at least one -O" end. it is reacted with a second functionalizing agent to obtain a 
macromonomer exhibiting at least one OH or vinyl end. 



75 3. Process according to Claim 2, characterized in that, in the case where the macromonomer obtained 
exhibits a vinyl end. a transesterification of the acrylic functional groups of the macromonomer obtained 
is conducted in an acidic medium, or else a hydrolysis of the said macromonomer is conducted, 
followed, if appropriate, by a saponification- 

20 4. Process according to one of Claims 1- to 3. characterized in that stage (b) is conducted in the same 
reaction medium as stage (a) at a temperature of between -78 *C and Q'C, with a molar ratio of the 
functionalizing agent to the initiator of between 1 and 10. 

5. Process according to one of Claims 1 to 4, characterized in that a vinyl monohalide is employed as the 
25 functionaJizing agent leading to a polymer of formula PA-F or F-PA-F, depending on whether a mono- 

or difunctional initiator has been employed. 

6. Process according to one of CJalms 1 to 5, characterized in that an aldehyde of formula 



35 



H 



in which Ri denotes a preferably aromatic, substituted or unsubstituted hydrocarbon group, is 
employed as the functionalizing agent 
40 which results in a macromonomer of formula: 



R x R ± R* 

r r i 

45 PA-C-OM or MO-C-PA-C-OM 

III 
H H H 



50 depending on whether the initiator employed Is mono- or difunctional, M denoting the metal of the 
initiator, it being possible for the OM ends to be converted into OH ends by deactivation with a protonic 
agent, or eise into O-F ends by reaction with a halide HalF, P comprising an end vinyl functional 
group. 

55 7. Process according to one of Claims 1 to 6, characterized in that a di- or trihalide of formula (Hal>2 or aF, 
where F 1 is a group containing a vinyl end, is employed as the functionaJizing agent, which makes it 
possible to obtain a macromonomer of formula (PAfe w 3-F. 
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~fi~ ~ Macrornonomer of formula: - * 

PA-F 
& where: 

- PA denotes a polymeric block originating from an acrylic monomer, and 

- F Is a group ending in OH, in 0~ or in a vinyl radical, exhibiting a number-average molecular 
mass of between approximately 1.000 and 300,000 and a polydispersity index of approximately 
between 1 .05 and 1 .5. 

w 

9. Macrornonomer of formula: 
(PA) n -F or F-PA-F. 

15 where: 

- PA denotes a polymeric block originating from a monomer A chosen from methacrylic monomers 
and acrylic monomers, 

- n is an integer whose value 1$ 2 or 3, 

- F is a group ending in O", OH or in a vinyl radical. 

20 

10. Macrornonomer according to Claim 9> characterized in that it exhibits a number-average motecul&r 
mass of between approximately 1,000 and 500.000 and a polydispersity index of between approxi- 
mately 1.05 and 2. 

25 Claims for the following Contracting State ' ES 

1, Process for the manufacture of functionalized (meth)acrylic macromonomers of formula: 

(PA) n -F or F-PA-F 

$0 

where: 

- PA denotes a polymeric block originating from a monomer A chosen from methacrylic monomers 
and acrylic monomers, 

- n Is an integer whose value is 1 , 2 or 3, 

35 - F is a group ending in O". In OH or in a vinyl radical, with the condition that F is a group ending 

In O - or in OH when PA is a methacrylic block and n is equal to 1, 
characterized in that 

(a) in a first stage the anionic polymerization of a monomer A is conducted with the aid of an 
initiating system capable of leading to the formation of a living polymeric block PA" or ""PA" and 

40 consisting of at least one monofunctional initiator if the aim is to obtain a block PA" or at teas* one 

difunctional Initiator if the aim is to obtain a block "PA", and at least one Irgand, and 

(b) in a second stage the living chain unit thus obtained is reacted with a function alizing agent to 
obtain a macrornonomer exhibiting one or two vinyl or -0~~ ends. 

45 2. Process according to Claim 1 . characterized in that, in the case where the macrornonomer obtained in 
stage (b) exhibits at iBast one -O" end, it is reacted with a second functionalizing agent to obtain a 
macrornonomer exhibiting at least one OH or vinyl end, 

3, Process according to Claim 2. characterized in that, in the case where the macrornonomer obtained 
so exhibits a vinyl end. a transesterification of the acrylic functional groups of the macrornonomer obtained 

is conducted in an acidic medium, or else a hydrolysis of the said macrornonomer Is conducted, 
followed, if appropriate, by a saponification. 

4. Process according to one of Claims 1 to 3. characterized in that stage (b) is conducted in the same 
55 reaction medium as stage (a) at a temperature of between -78 -C and Q'C. with a molar ratio of the 

functionalizing agent to the initiator of between 1 and 1 0. 
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